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ABSTRACT 
The purpose of this study was 1) to modify a diabetes prevention program collaboratively 
with home care nurses, health professionals, and residents of public housing communities; 
and 2) to evaluate the feasibility (reach, implementation) and the preliminary efficacy of the 
modified diabetes prevention program provided by home care nurses to adults at-risk for 
T2D on clinical, behavioral, and psychosocial outcomes compared to an enhanced standard 
care control group.  A mixed-method sequential design was used. The sample (n=67) was 
primarily female (79%), with a mean age of 40 years, and of diverse race and ethnicity (76% 
non-White). Home care nurses were able to implement the program in public housing 
community centers, with a protocol adherence of 83% across classes and groups. There was 
sub-optimal attendance by participants.  In a repeated measure mixed model analysis 
controlling for gender, race/ethnicity, and baseline score, there was no difference between 
groups on clinical, behavioral, or psychosocial outcomes.  Participants of both groups 
improved significantly with respect to healthy eating, physical activity, triglycerides, and 
psychosocial outcomes. Brief, culturally relevant diabetes prevention programs that include 
behavioral and psychosocial support are greatly needed for residents of public housing 
communities.   
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INTRODUCTION 
Type 2 diabetes (T2D) prevention is a national health care priority, particularly for the poor and 
underserved.  Adults of lower socioeconomic status and of diverse race/ethnicity have an 
increased prevalence of T2D and a greater risk for the development of T2D complications 
compared to white adults and those with higher socioeconomic status (Carter, Pugh, & 
Monterrosa 1996; Egede et al., 2011; Robbins, Vaccarino, Zhang & Kasl, 2000); yet often do not 
have access to health promotion programs (Kirk et al., 2005).  Thus, there is a need to identify 
novel approaches to improve access to diabetes prevention programs for adults of low 
socioeconomic status and of diverse race/ethnicity.  The purpose of this pilot study was to 
determine the feasibility and preliminary efficacy of a diabetes prevention program provided by 
home care nurses to residents at risk for T2D who live in public housing communities compared 
to an enhanced standard care control condition.   
 There is compelling evidence demonstrating that lifestyle change programs can delay the 
development of T2D. International clinical trials, including the Diabetes Prevention Program 
(DPP), have demonstrated a 31-58% reduction in the incidence of T2D for at-risk adults who 
participated in lifestyle change programs of weight reduction and physical activity compared to a 
control group (Eriksson & Lingarde, 1991; Knowler et al., 2002; Pan et al., 1997).  Recent 
evidence from the DPP indicates that the beneficial effects are maintained at 10-year follow up 
(Diabetes Prevention Program Research Group, 2009).  The American Diabetes Association 
(ADA) recommends lifestyle change as the initial treatment to prevent or delay T2D (ADA, 
2002).  
 Since the completion of the DPP in 2002, numerous studies have been conducted on the 
translation of the DPP to community or clinical settings.  Results of a meta-analysis and a 
systematic review of similar (but not identical) studies have indicated that less intensive 
individual programs and group-based programs can contribute to significant weight loss and 
improvement in health behaviors (Ali, Echouffo-Tcheugui, & Williamson, 2012; Whittemore, 
2011) regardless of whether the intervention was provided by trained health professionals or 
community health workers (Ali, Echouffo-Tcheugui, & Williamson, 2012).  The diversity of 
program participants, in terms of race/ethnicity diversity, varied by setting.  Programs provided 
at work, church, or in the community had higher racial/ethnic diversity of participants compared 
to programs provided in the hospital outpatient setting (Whittemore, 2011).  Thus, community-
based programs appear to be an approach to improve access to diabetes prevention programs in 
adults of diverse race/ethnicity and low socioeconomic status.  
Public housing communities provide housing at reduced rental costs for adults/families of 
low socioeconomic status (<50% of the median income for the county) and often have a 
community center with the space and personnel to support a community-based program.  In 
many communities, public housing communities provide housing to adults of diverse 
race/ethnicity. Home care nurses monitor and implement health care in a home care environment 
and are known and trusted health professionals in public housing communities.  Home care 
nurses are registered nurses with 2-4 years of education and have the professional skills (ie; 
training and experience in health education) to provide the program. The intent of this study was 
to link existing community resources for the delivery of a diabetes prevention program to adults 
at-risk for T2D.  
 Designing studies to test the translation of a research-based program (with established 
efficacy) into the community setting requires consideration of the local context in order to 
improve implementation and outcomes.  The RE-AIM (Reach, Efficacy, Adoption, 
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Implementation, Maintenance) model is the organizing framework of this project  (Glasgow, 
Vogt, & Boles, 1999). The major premise of the model is that programs need to not only improve 
outcomes (Efficacy); programs must also reach a diverse sample, representative of the 
population at-risk for T2D (Reach). They need to be appealing to health care providers and 
realistic to implement in specific practice settings (Adoption). Programs must also be able to be 
delivered as intended (Implementation). Lastly, programs must past the test of time and be 
sustained by both the individual and the clinical setting (Maintenance).  
An important assumption of this model is that the characteristics that contribute to a 
program’s efficacy in a clinical trial (i.e., intensive, complex, highly standardized) may be 
fundamentally different to the characteristics necessary for implementation in clinical practice 
(i.e., broad appeal, flexible, cost-effective). Thus, it is likely that programs with demonstrated 
efficacy in clinical trials (ie., DPP) will need to be modified when translating into a complex 
environment.  
 The first aim of this pilot study was to modify the DPP protocol (Diabetes Prevention 
Program, 2004; Diabetes Prevention Research Group, 1999) collaboratively with home care 
nurses, professionals from community agencies, and residents of public housing.  The next aim 
was to evaluate the feasibility (reach, implementation) and the preliminary efficacy of the 
modified DPP (mDPP) provided by home care nurses to adults at-risk for T2D on clinical 
outcomes [percent body weight loss, insulin resistance (IR), blood pressure (BP), lipid profile], 
behavioral outcomes (health promoting behaviors, diet and exercise behavior), and psychosocial 
outcomes [depressive symptoms, quality of life (QOL)] compared to an enhanced standard care 
control group. 
METHODS 
A mixed-method sequential design (qual  QUANT) was utilized to evaluate the feasibility and 
preliminary efficacy of the mDPP implemented by home care nurses in 4 geographically discrete 
public housing communities in a rural area of the northeast that had a community center and an 
adequate number of residents (>75 residents).  Approval for the study was obtained from the 
Yale University Institutional Review Board.  Informed consent was obtained from all study 
participants.    
The study had two phases: Phase I used an interpretive and participatory method with the 
purpose of modifying the DPP for easier adoption in the community setting (Miles & Hiberman, 
1994; Minkler, Blackwell, Thompson, & Tamir, 2003). Phase II included a quasi-experimental 
mixed-method repeated measures design to evaluate the feasibility and preliminary efficacy of 
the mDPP compared to an enhanced standard care control condition. The procedures, sample, 
and results of each phase will be presented sequentially.  
Phase I:  Procedure.  Initially, focus groups were conducted with stakeholders in the community 
and residents of each of the public housing communities to determine needs and existing 
resources.  The research team used this information to modify the DPP for the community, 
creating the mDPP protocol.  The mDPP protocol was then presented to the initial group of 
stakeholders for feedback and final revisions.  All focus groups were audio-recorded and 
transcribed verbatim.  Research personnel also recorded detailed field notes during focus group 
meetings.  
Phase I:  Sample.  Focus groups were conducted with key stakeholders in the community and 
residents of the public housing units. A total of 6 focus groups were convened (2 focus groups 
with stakeholders and 4 focus groups with residents).  The focus group of stakeholders consisted 
of members from the home care agency (n=4), the local housing authority (n=1), and community 
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agencies (n=4).  Focus groups with residents of each of the public housing units included adults 
who were interested in discussing diabetes prevention (n=26).   
Phase I:  Data Collection.  Focus group questions for residents explored challenges to healthy 
eating and physical activity as well as perceived educational needs.  Logistics regarding program 
implementation were also discussed (ie, time of day for classes, incentives). For key stakeholder 
focus groups, the purpose of the first focus group was to discuss challenges to implementing a 
diabetes prevention program in public housing and resources in the community. The content of 
the DPP classes was also presented and the group was asked to identify topics that they 
perceived to be particularly relevant to residents of the public housing communities.  In the 
second focus group with stakeholders, the mDPP was presented for feedback and the protocol 
was finalized.  
Phase I:  Data Analysis.  Data generated from focus groups was analyzed by content analysis. 
The following data management steps were completed: a) transcribing the taped interviews; b) 
checking transcripts against tapes for accuracy; c) developing coding categories; d) assigning 
codes of text with appropriate checks; and d) reviewing coded data to identify themes across 
participants.  
Phase I:  Focus Groups Results.  Residents of public housing identified challenges of portion 
control, eating fried foods, and having food at all social events.  Residents felt that it was 
difficult to encourage children and other family members to eat healthy.  They also identified the 
need to learn more about healthy affordable food options and ways to increase motivation to 
exercise and eat healthy.  Health professionals identified the need for flexible content and timing 
of classes.  They also felt group-based classes with interaction and socialization was important.  
Having a family focus to class content and encouraging attendance of family members, as well as 
childcare, was also recommended by health professionals.   
Phase II:  Interventions.  Upon completion of Phase I, protocols for the enhanced standard care 
control groups and the mDPP were finalized. Classes for both groups were developed to be 
highly interactive with worksheets, group exercises, and a focus on family.  To enhance 
attendance and motivation, a $5.00 gift card to a local supermarket was raffled at each class and 
a $25.00 gift card was raffled at the end of the program.  All content and educational materials 
were written at a low health literacy, included information on culturally relevant foods, and were 
available in English or Spanish.  Classes were taught in English with Spanish translation 
available, family members were invited to attend, and childcare was provided.   
 Enhanced Standard Care Control Group.  Standard care for T2D prevention is to provide 
education and behavioral support (ie., goal setting) (American Diabetes Association, 2002); yet 
the implementation of these standards is informal and inconsistent across settings, if provided at 
all.  Thus, residents of housing units that randomized to the control group received a standard 
care program provided by study personnel.  Participants received written information and 2 
interactive education classes on nutrition and exercise to prevent T2D in one month (Table 1).  
Specifically, participants were encouraged to follow a healthy eating plan with reduced calories, 
to lose 5-10% of their initial weight through diet and exercise; to increase their exercise 
gradually with a goal of at least 30 minutes of exercise (ie., walking) 5 days per week. 
 mDPP.  The mDPP was based on the protocol for the DPP (Diabetes Prevention Program, 
2004); (Diabetes Prevention Research Group, 1999) and was modified as previously mentioned 
after focus groups with stakeholders and residents of the community. The mDPP provided 
interactive education on nutrition, exercise, and T2D prevention as well as content on low fat 
eating, adjusting recipes, and overcoming barriers to exercise (Table 1).  Classes were provided 
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every other week for the first month and monthly thereafter. Behavioral support in goal setting, 
self-monitoring, and problem-solving barriers to change was also provided.  Thus, the difference 
between the 2 programs was the additional content of the mDPP and the behavioral support 
provided over the 6-month duration of the program.   
 
Table 1.  Components of Programs 
Class Content Enhanced Standard Care mDPP* 
Healthy eating for T2D prevention 
Physical activity for T2D prevention 
Portion control 
Limiting fat and sugar intake 
Adjusting recipes and reading labels 
Barriers to physical activity 
Staying motivated 
X 
X 
X 
X 
X 
X 
X 
X 
X 
*Modified Diabetes Prevention Program 
Phase II:  Sample.  A convenience sample of adults at-risk for T2D were recruited from the 4 
public housing units.  Inclusion criteria were: 1) age 21 or older; 2) medically stable and safe to 
exercise; and 3) at risk for T2D. Potential participants were considered at risk if they were 
overweight or obese (BMI ≥ 25kg/ m2) and age 65 years or older. Adults younger than 65 years 
and overweight or obese were also considered at risk if they had any other risk factor for T2D 
(family history of T2D, history of gestational diabetes or giving birth to a baby ≥ 9 pounds, of an 
ethnic group at high risk for T2D, hypertension, or hyperlipidemia). A community health worker 
from each housing community assisted with recruitment and follow-up.   
 Using data on weight loss and improvement of health behaviors from the DPP as well as 
our previous work in diabetes prevention, a power analysis was conducted. For 80% power, a 
sample size of 46 per group was estimated for weight loss, 27 per group for insulin resistance, 38 
per group for diet behavior, and 52 per group for exercise behavior.  To allow for 10% attrition 
and the cluster randomization procedure, the sample size would need to be increased.  The 
sampling goal was 100 for this pilot study; however, due to challenges with recruitment and time 
constraints, a sample of 67 was recruited.   
Phase II:  Procedure.  The 4 housing units were randomized using a cluster randomization 
procedure to the mDPP or the enhanced standard care control group.  Participants provided 
outcome data that was compared at three data points (baseline, 3 months, and 6 months). After 
completion of baseline data collection, participants were provided a schedule of classes offered 
at the community center of their housing community.  Community health workers reminded 
participants about upcoming classes and encouraged attendance.  If a participant missed a class 
(each class was offered several times a month), class handouts were delivered to participants’ 
home or mail.   
Phase II:  Data Collection.  Data were collected to determine the feasibility and preliminary 
efficacy of the mDPP compared to enhanced standard care.   Feasibility data included the reach 
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of the program and the process of implementation. Efficacy data consisted of clinical, behavioral, 
and psychosocial data.  
The number of residents approached, eligible, declined participation, and consented were 
recorded by community health workers. Demographic data was collected using a standard form 
developed by the investigators (i.e, age, gender, SES). Non-participants were asked about their 
reason for non-participation.  To evaluate the implementation of the mDPP, nurses completed a 
form after each session that documented attendance, the length of the session, content of the 
session, protocol implementation, and any deviation from protocol implementation. The goal for 
program attendance was that participants would attend 75% of classes.  
Phase II:  Instruments.  Clinical data were collected on BMI, waist circumference, blood pressure 
(BP), insulin resistance (IR), and lipid profiles (LDL, HDL, total cholesterol, total triglycerides). 
BMI was calculated according to the formula, BMI = kg/m2. Weight was measured in kilograms 
to the nearest tenth. Height was measured to the nearest 0.5 inch. Waist circumference was 
measured by positioning a tape measure snugly midway between the upper hip bone and the 
uppermost border of the iliac crest.  In very overweight participants, the tape was placed at the 
level of the umbilicus (Klein et al., 2007).  Systolic and diastolic BP were measured according to 
practice standards. Participants were seated in a chair with arms supported for 5 minutes of rest 
before the first BP reading is taken. Arms were bared and supported at heart level.  
 After an 8-hour fast, subjects also had fasting insulin, glucose, and lipid profile levels 
drawn. IR was assessed using the homeostasis model assessment (HOMA) which has been 
shown to be a good approximation (r=.35, p<.05) of more complex tests (metabolic clearance 
rate for glucose) (Gupta & Jain, 2004; Wallace, Levy, & Matthews, 2004). [fasting insulin 
(u/IU/ml) x fasting glucose (mmol/l)/22.5]. Blood for these tests was drawn by experienced lab 
personnel at the respective housing unit and sent to an established laboratory at Yale for analysis 
in 2 batches (baseline and 6 month only). 
 Behavioral data was collected by trained research assistants and consisted of health 
promoting behaviors (exercise and nutrition), eating patterns, dietary intake, and sedentary 
behavior.  Health promoting behaviors were measured with the nutrition (9 items) and exercise 
(8 items) subscales of the Health Promoting Lifestyle Profile II (Walker, Sechrist, & Pender, 
1987). This instrument has been used in diverse samples (Jefferson, Melkus, & Spollett, 2000) 
and demonstrated adequate reliability in this study (r = 0.75 for the nutrition subscale and 0.89 
for exercise subscale).  
 Eating patterns were measured by the Eating Behavior Patterns Questionnaire, a multi-
dimensional scale that evaluates categories of eating behavior.  The subscales of low-fat eating 
(10 items), snacking on sweets (6 items), and haphazard planning  (7 items) were used. Adequate 
reliability and construct validity has been established (Schlundt, Hargreaves, & Buchowski, 
2003).  In this study, alpha coefficients were 0.83 for low-fat eating, 0.92 for snacking, and 0.62 
for haphazard planning.     
 Dietary intake was measured with a 4-item survey adapted from national survey 
questionnaires.  Items are consistent with the Healthy People 2020 goals and inquire about 
typical fast food intake per week and typical number of beverages with sugar, fruits, and 
vegetables per day. Validity has been demonstrated with significant correlations with select 
items and food record data. (Prochaska & Sallis, 2004)   
 Sedentary behavior was measured using an adapted version of a sedentary behavior 
questionnaire (Robinson & Killen, 1995).  Items include how many hours  were spent "watching 
television or movies", "playing video games", and “using the computer” on a typical day. 
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Content validity has been established and survey questions are similar to those used and 
validated in epidemiologic studies. 
 Psychosocial data were collected on depressive symptoms and quality of life.  Depressive 
symptoms was measured by the CES-D is a reliable, valid, and widely used 20-item scale that 
measures the presence and intensity of depressive symptoms during preceding 7 days. 
Participants who scored above the criterion for elevated depressive symptoms (≥ 16) were 
referred for further evaluation.  The scale has high internal consistency and construct validity in 
community samples (Bowes, Lowes, Warner, & Gregory, 2009). In our sample, the alpha 
coefficient was 0.91.  
 QOL was measured with the Social Functioning Scale (SF-36), a multi-dimensional 36-
item scale that evaluates: a) physical functioning, b) role limitations due to physical health, c) 
pain, d) general health, e) vitality, f) social functioning, g) role limitations due to emotional 
problems, and h) mental health. Two general scores can be calculated for mental and physical 
health.  Across multiple studies, test-retest coefficients (r=.60-.81) and internal consistencies 
(alpha~.80) for the sub-scales and the general scores have been acceptable. Alpha coefficients for 
the sub-scales ranged from .77 to .92.  Multiple studies have documented concurrent validity 
with other measures of physical and emotional functioning.  (Ware, Kosinski, & Keller, 1994)  
 A satisfaction survey was used to evaluate satisfaction with the program.  The survey 
includes 7 items on overall satisfaction, convenience, flexibility, content, and outcomes.  
Phase II:  Data Analysis.  Feasibility (reach and implementation of a lifestyle change program) 
was evaluated using descriptive analysis.  To determine the preliminary efficacy, participant data 
were double-entered into databases (Microsoft Access) and comparative analyses were 
completed for accuracy. Mean substitution was employed for missing data of individual items on 
instruments (up to 15%). The sample and each of the variables were described using frequency 
distributions and appropriate summary statistics for central tendency and variability (SPSS or 
SAS).  The mDPP group and the enhanced standard care control group were compared on major 
variables to make certain that the cluster random assignment equally distributed the sample. 
Baseline variables that differed by group assignment were included as covariates in subsequent 
analyses to control for potential effects.  The hypothesis that at-risk adults who received the 
mDPP will demonstrate better outcomes than at-risk adults who received an enhanced standard 
care control condition was tested using Generalized Linear Mixed Models (GLMM) accounting 
for longitudinal correlation with a compound symmetry matrix and an intent to treat approach.  
Time effects of the two groups were estimated based on the model controlling for gender, 
race/ethnicity, attendance, and glucose levels at baseline.  Intra-class correlation coefficients 
(ICC) were calculated using the GLMM with a random effect of site for each outcome.  For 
some highly skewed variables, log-transformed outcome measures were used. 
 
RESULTS 
Feasibility  
Reach. Sixty-seven participants were enrolled between May 2010 and January 2011.  
Community health workers at 2 of the 4 sites maintained accurate recruitment records.  Of 
recruitment data available, 48% of eligible participants enrolled in the study.  Attrition at 6 
months was 27% (20% lost to follow-up and 7% moved) (Figure 1). 
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Figure 1.  Consort Flow Diagram 
  
The sample was primarily female (79%), with a mean age of 40 years (Table 2). 
Participants were of diverse race/ethnicity, 76% were non-White (14% multi-race, 15% Black, 
47% Hispanic). The majority had at least a high school education (72%), were unemployed 
(73%) and of low-income (67% with less than $20,000 annual income). The majority of 
participants were un-partnered (single, divorced, or widowed) (83%) with an average of 3 
children.  
Diabetes Prevention Program  
Lost to F/U (n=4) 
Moved (n=1) 
Allocated to program (n=34) 
Received program (n=26) 
Workbook only (n=8) 
Lost to F/U (n=2) 
 6 month psychosocial data (n=26) 
 6 month clinical data (n=25) 
6 month psychosocial data (n=23) 
6 month clinical data (n=23) 
Recruited for study 
(n=67) 
3 month psychosocial data (n=27) 
3 month clinical data (n=26) 
Lost to F/U (n=2) 
3 month psychosocial data (n=22) 
3 month clinical data (n=22) 
Lost to F/U (n=6) 
Moved (n=2) 
Standard Care (Control Group) 
Allocated to program (n=33) 
Received program (n=23) 
Workbook only (n=10) 
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Table 2.  Demographic characteristics by group 
Standard Care 
N=33 
Diabetes 
Prevention 
N=34 
 
N (%) N(%) 
P-value 
Gender    
Male 3 (9.1%) 10 (29.4%) 
Female 30 (90.9%) 24 (70.6%) 
.04 
Race    
White, Non-Hispanic/Non-Latino 5 (15.6%) 11 (32.3%) 
White, Hispanic/Latino 25 (75.8%) 7 (20.6%) 
Black 1 (3.0%) 9 (26.5%) 
Multi Race or Other 2 (6.1%) 7 (20.6%) 
<.01 
Marital Status    
Single/Divorce/Widow 27 (87.1%) 27 (81.8%) 
Married/Partner 4 (12.9%) 6 (18.2%) 
.56 
Education    
Less than High school 10 (31.3%) 8 (24.2%) 
High school level 14 (43.7%) 15 (45.5%) 
College level or higher 8 (25.0%) 10 (30.3%) 
.51 
Income    
No Answer 8 (24.2%) 8 (23.5%) 
Less than $20,000 22 (66.7%) 23 (67.7%) 
$20,000 + 3 (9.1%) 3 (8.8%) 
.96 
Employed Status    
Yes 10 (32.3%) 7 (21.2%) 
No 21 (67.7%) 26 (78.8%) 
.32 
 Mean (SD) Mean (SD)  
Age 39.0 (11.5) 41.9 (16.1) .89 
Comorbid conditions 1.8 (1.9) 2.3 (1.7) .41 
P-values for categorical variables were obtained from Chi-square tests, p-values for age and comorbid condition 
were obtained from a nonparametric test (Wilcoxon test) 
The mean BMI was 33kg/m2, with 64% of the sample meeting the criteria for obesity 
(Table 3). LDL cholesterol, HDL cholesterol, and HOMA were not within the normal range. 
Participants averaged approximately 4 beverages with sugar and 3 servings of fruit and 
vegetables per day. Approximately half of the sample (51%) had elevated depressive symptoms. 
The sample was also below the national average on quality of life measures. There were 
significant differences between groups with respect to race/ethnicity and baseline fasting 
glucose, which was controlled in the mixed model analysis.  
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Table 3.  Baseline clinical and behavioral outcomes by group 
Standard Care 
N=33 
Diabetes 
Prevention 
N=34 
 
Mean (SD) Mean (SD) 
P-value 
Clinical Outcome    
BMI 33.24 (5.95) 33.37 (6.64) .94 
Waist Circumference 105.58 (13.85) 110.39 (14.09) .16 
Glucose 85.79 (11.07) 93.44 (10.88) <.01 
Insulin 26.29 (12.21) 25.90 (12.86) .77 
HOMA 5.70 (3.13) 6.18 (3.72) .70 
HDL Cholesterol  38.24 (8.06) 39.56 (11.56) .71 
LDL Cholesterol  109.42 (45.39) 110.71 (44.76) .99 
Triglycerides 130.97 (72.81) 134.97 (75.12) .69 
Diastolic Blood Pressure 77.03 (11.16) 79.75 (8.98) .41 
Systolic Blood Pressure 122.38 (13.83) 126.28 (13.82) .39 
Screen Time    
Daily (in hours) 4.00 (2.00) 4.74 (2.65) .21 
Dietary Intake    
Fast food per week 1.21 (1.47) 1.47 (1.28) .23 
Beverage with sugar per day 4.00 (2.76) 3.82 (2.99) .57 
Fruits and vegetables per day 2.91 (1.74) 3.53 (2.70) .51 
Eating Behavior Patterns    
Low fat eating  24.40 (5.80) 21.63 (5.42) .09 
More snaking 12.32 (3.79) 13.26 (3.11) .17 
More planning meals 18.80 (3.38) 18.36 (3.17) .60 
Lifestyle Profile    
Physical Activity 1.94 (0.87) 1.96 (0.62) .52 
Nutrition 2.31 (0.61) 2.31 (0.44) .62 
Stress 2.25 (0.54) 2.30 (0.39) .46 
CESD 17.30 (10.75) 19.03 (13.49) .82 
SF-36    
Physical functioning 60.00 (32.58) 57.83 (30.84) .68 
Mental Health 66.72 (23.20) 65.78 (24.17) .99 
Vitality 58.52 (20.06) 54.96 (26.95) .62 
P-values were obtained from a nonparametric test (Wilcoxon Test) 
 
Implementation of the program. Home care nurses were able to implement the program in public 
housing community centers, with a protocol adherence of 83% across classes and groups. 
Attendance at classes by participants was sub-optimal with this high-risk vulnerable group. 
There was 60% attendance for the enhanced standard care group and 54% attendance for the 
mDPP. There was better attendance during the first 3 months of the mDPP (74%) compared to 
34% for the latter 3 months. There was no seasonal or systematic explanation for the decrease in 
attendance over time. 
Preliminary Efficacy 
Repeated measure mixed model analysis controlling for gender, race/ethnicity, and baseline 
score were conducted to determine time effects and group by time effects (Table 4). There was 
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no difference between groups on clinical, behavioral, or psychosocial outcomes.  There was also 
no difference between groups on satisfaction.  Participants of both groups improved significantly 
with respect to increasing fruit and vegetable intake (p<.01), low-fat eating (p<.01), meal 
planning (p<.01), nutrition behavior (p<.01) and physical activity (p<.01). Participants also 
significantly decreased sugar drink intake (p<.01), unhealthy snacking (p<.01), and triglycerides 
(p<.01). In addition, participants in both programs demonstrated an improvement in stress 
management (p<.01) and a decrease in depressive symptoms (p=.05).  There was no change in 
BMI, cholesterol, BP, or waist circumference. Participants of the enhanced standard care 
demonstrated a trend for an increase in fasting glucose over time (p=.07); however the difference 
between groups was not significant.  
 
Table 4. Change of outcomes during 6 months 
 
Additive Model Interaction Model 
 Time effect in 
overall sample 
Coeff±StdErr  
(p-value) 
Time effect in 
Standard Care 
Coeff±StdErr  
(p-value) 
Time Effect in 
mDPP 
Coeff±StdErr  
(p-value) 
Time × 
Group 
Effect 
(p-value) 
Clinical Outcome     
BMI 0.13±0.22 (.56) 0.14±0.31 (.66) 0.12±0.32 (.70) .98 
Waist circumference -1.44±0.91 (.12) -2.32±1.30 (.08) -0.58±1.28 (.65) .34 
Glucose* 2.37±1.63 (.15) 4.29±2.36 (.08) 0.53±2.29 (.82) .26 
Insulin  0.08±0.07 (.32) -0.03±0.11 (.82) 0.17±0.10 (.11) .20 
HOMA  0.08±0.08 (.31) -0.04±0.11 (.72) 0.18±0.10 (.09) .15 
HDL Cholesterol  1.04±1.14 (.37) 1.67±1.65 (.32) 0.45±1.61 (.78) .60 
LDL Cholesterol  -5.26±5.17 (.31) -4.28±7.48 (.57) -6.16±7.29 (.40) .86 
Triglycerides  -0.19±0.07 (<.01) -0.20±0.10 (.04) -0.19±0.09 (.05) .94 
Diastolic Blood 
Pressure* 
-1.98±1.61 (.22) -1.94±2.29 (.40) -2.02±2.27 (.38) .98 
Systolic Blood 
Pressure 
-1.36±1.95 (.49) -3.69±2.74 (.18) 0.96±2.73 (.73) .23 
Screen Time     
Daily (in hours)* -0.55±0.30 (.07) -0.34±0.44 (.44) -0.73±0.41 (.08) .52 
Dietary Intake     
Fast food per week* -0.23±0.17 (.19) -0.09±0.25 (.71) -0.34±0.24 (.15) .47 
Beverage with sugar 
per day* 
-1.31±0.43 (<.01) -1.45±0.63 (.02) -1.19±0.59 (.05) .77 
Fruits and veggies per 
day* 
0.79±0.29 (<.01) 0.86±0.42 (.04) 0.73±0.39 (.07) .83 
Eating Behavior 
Patterns
 
 
    
Low fat eating*  2.76±0.59 (<.01) 1.65±0.86 (.06) 3.73±0.80 (<.01) .08 
More snaking* -1.45±0.46 (<.01) -1.31±0.68 (.06) -1.59±0.63 (.01) .76 
More planning meals* 1.44±0.41 (<.01) 1.88±0.60 (<.01) 1.05±0.56 (.06) .31 
Lifestyle Profile     
Physical Activity 0.24±0.07 (<.01) 0.17±0.11 (.13) 0.30±0.10 (<.01) .37 
Nutrition 0.24±0.07 (<.01) 0.25±0.10 (.01) 0.22±0.10 (.02) .84 
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Stress Management 0.19±0.07 (<.01) 0.18±0.10 (.07) 0.20±0.09 (.03) .89 
CESD* -2.36±1.17 (.05) -0.43±1.70 (.80) -4.05±1.59 (.01) .12 
SF-36     
Physical function* 6.89±4.59 (.14) -0.82±1.80 (.65) -4.15±1.70 (.02) .19 
Mental health 0.58±2.65 (.83) -2.01±3.85 (.60) 2.93±3.66 (.43) .35 
Note. The time effects on outcomes were estimated based on mixed effect model, accounting for longitudinal 
correlation and controlling for gender, race, attendance, and glucose at baseline. The estimated coefficients 
represent the change of outcome in 6 months. The overall time effect was estimated from additive model (i.e., 
without time-group interaction) and the time effect in each group was estimated from the interaction model. HOMA 
and triglycerides were log-transformed in order to fit the normality assumption. * indicates that the model includes 
random effect of site (i.e. glucose(ICC=0.064),diastolic BP (ICC=0.015), screen time (ICC=0.046), fast food 
consumption (ICC=0.113), beverage with sugar (ICC=0.038), fruits & vegs ICC=0.042), low fat eating 
(ICC=0.011), more snaking (ICC=0.025),more planning meal (ICC=0.061),nutrition (ICC=0.004), depressive 
symptom (ICC=0.051), SF36-physical function (ICC=0.068) ). 
DISCUSSION 
Results of this study provide preliminary support on the feasibility of implementing the mDPP 
by home care nurses to residents of public housing who are at risk for T2D.  The majority of 
participants were of diverse race/ethnicity, obese, and of low-income, thus reaching a vulnerable 
at-risk population who often do not have access to health promotion programs (Kirk et al., 2005).  
 There were no significant differences between the mDPP and an enhanced standard care 
group on clinical, behavioral, or psychosocial outcomes.  This may be because program 
attendance in the mDPP decreased markedly after 3 months and thus, there was little difference 
between programs.  The dose of the mDPP may not have been sufficient to contribute to greater 
effects than the enhanced standard care condition.  However, there were significant 
improvements over time in health behaviors and triglycerides of participants in both programs.  
This is an important finding as the sample was predominately female with an average of 3 
children at home.  Improving the health behaviors of mothers may improve the health behaviors 
of the entire family.  Parents play a pivotal role in children’s food choices, eating behaviors, and 
overall dietary quality (Savage, Fisher, & Birch, 2007).   
Maintaining participant attendance over time was challenging in this 6-month program, 
with overall attendance at 54%. Previous translational research on the DPP program has 
demonstrated lower attendance in programs provided in the community setting  (57-78%) 
compared to programs provided in primary care or the hospital outpatient setting (83-96%) 
(Whittemore, 2011). Time between classes may have been a factor that contributed to a loss of 
interest over time, as classes were provided monthly. In this study, there was a marked decrease 
in participation after 3 months despite a small financial incentive for attendance and reminders 
from known community health workers.  The financial incentive did not appear to be a motivator 
for class attendance, possibly due to the small amount or because the incentive was a raffle that 
did not guarantee financial reward.  Research on financial incentives for smoking cessation 
program demonstrates improved attendance and short-term cessation rates for low-income 
smokers with incentives of $20.00 per visit (Volpp et al., 2006). However, loss of treatment 
effect over time and challenges to sustainability have been reported (Cahill & Perera, 2011). 
 Future programs provided in public housing may need to be more intensive over a shorter 
period of time.  In addition, multi-level programs, including social and community support as 
well as incentives may be needed to enhance sustained participation.  A pilot study evaluating a 
smoking cessation program for women in a public housing community that included community 
health workers, nurse coaching, social support, and financial incentives demonstrated excellent 
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participation and outcomes in a 12-week program (80% of women attended all sessions) 
(Andrews, Felton, Wewers, Waller, & Humbles, 2005).   
Additional research is needed to determine the optimal supportive services needed to 
enhance participation and outcomes of a mDPP provided in public housing. In this study, a 
partnership between a home care agency and the community centers of public housing 
communities was established and home care nurses were able to provide the program with 
minimal training.  However, including primary care providers or community health centers in 
program delivery and follow-up may have been helpful. 
Mental health issues and competing demands of participants may have also contributed to 
decreased participation over time in this study. There was a high prevalence of elevated 
depressive symptoms in participants of this study.  Previous research has identified that adults 
with diabetes and depression have difficulty with health promotion behaviors and adherence to 
treatment (Egede, Grubaugh, & Ellis, 2010; Lin et al., 2004) Participants in this study who had 
elevated depressive symptoms were referred to local resources; however, addressing mental 
health issues may need to take place concurrently along with a diabetes prevention program. An 
interesting finding of the study was that participants in both groups demonstrated a decrease in 
depressive symptoms and an improvement in stress management over time, possibly due to the 
social connections and/or professional support.  More research is indicated.    
 Limitations of this study include a small sample size from one geographical area, was 
underpowered to detect differences on some outcomes, and included a partnership with only one 
home care agency.  However, though this study, we have demonstrated that home care nurses 
represent a healthcare provider able to deliver a mDPP in the community. The targeted 
population of adults of diverse race/ethnicity was reached and improvement in health behaviors 
and select clinical outcomes were demonstrated with a program of short duration.  Future 
research is needed on programs that not only change behavior, but also contribute to weight loss.   
 
CONCLUSION 
Residents of public housing are a vulnerable population, with low socioeconomic status, often of 
diverse race/ethnicity, and with multiple health risks.  Residents of public housing also have 
limited access to health promotion programs.  Many public housing communities have a 
community center, with various personnel and programs offered, primarily related to childcare.  
Linking home care agencies with community centers of public housing is a partnership that has 
great potential to improve the health of residents.  Brief, educational programs geared toward a 
low health literacy combined with behavioral support, such as the mDPP evaluated in this 
project, are greatly needed.  Mechanisms for funding programs need to be established. 
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